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Abstract Fractures of the humerus have challenged
medical practitioners since the beginning of recorded
medical history. In the earliest known surgical text, The
Edwin Smith Papyrus (copied circa 1600 BC), three cases
of humeral fractures were described. Reduction by traction
followed by bandaging with linen was recommended. In
Corpus Hippocraticum (circa 440-340 BC), the maneuver
of reduction was fully described: bandages of linen soaked
in cerate and oil were applied followed by splinting after a
week. In The Alexandrian School of Medicine (third cen-
tury BC), shoulder dislocations complicated with fractures
of the humerus were mentioned and the author discussed
whether the dislocation should be reduced before or after
the fracture. Celsus (25 BC-AD 50) distinguished shaft
fractures from proximal and distal humeral fractures. He
described different fracture patterns, including transverse,
oblique, and multifragmented fractures. In Late Antiquity,
complications from powerful traction or tight bandaging
were described by Paul of Aegina (circa AD 625-690).
Mlustrations from sixteenth and seventeenth century sur-
gical texts are included to show the ancient methods of
reduction and bandaging. The richness of written sources
points toward a multifaceted approach to the diagnosis,
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reduction, and bandaging of humeral fracture in Ancient
Egypt, Greece, and Rome.

Introduction

Management of fractures of the humerus has been dis-
cussed in surgical texts for more than three millennia. The
recommended techniques for reduction followed by ban-
daging and splinting remained remarkably unchanged until
the late nineteenth century when the introduction of anes-
thesia and radiology enabled surgeons to plan and perform
surgery in a modern sense. Most procedures recommended
by ancient authors would be termed nonsurgical or con-
servative today. Ancient authors often included a
discussion of compound fractures of the humerus, sug-
gesting these injuries were a major concern.

However, historical sources based on ancient popula-
tions should be interpreted cautiously. The expected length
of life among ancient Egyptians in the Dynastic Period was
approximately 36 years [15] and the onset of menopause
and pattern of bone loss were likely different [1]. Tools and
weapons, for example, maces and battle-axes in stone and
copper, may have caused a different clinical picture at the
time of The Edwin Smith Papyrus [25]. High-speed injuries
were unknown. Moreover, the available anatomic knowl-
edge may have posed some limitations for providing
multifaceted treatments and precise pathoanatomic analy-
ses of fractures, dislocations, fracture-dislocations, and soft
tissue injuries of the shoulder and upper arm.

In this study, I review the most important written con-
tributions from Ancient Egypt, Greece, and Rome.
Mlustrations of reduction procedures and bandaging from
surgical texts from the sixteenth and seventeenth centuries
are included and possible complications are discussed.
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Ancient Egypt
The Edwin Smith Papyrus (copied circa 1600 BC)

An impressive vocabulary of approximately 250 anatomic
terms has been extracted from surviving Ancient Egyptian
medical texts [11, 12, 30]. In the shoulder region, the
scapula and the clavicle were named separately. The
scapula was named the “razor-bone,” suggesting to the
Egyptians the shape of a razor. The coracoid process and
spina scapulae were known as “the two-toed claw” or “the
fork of the shoulder,” but they were not considered part of
the scapula. Rather, they were considered part of the
broader category of “the shoulder.” Nothing is said about
the muscles of the shoulder and upper arm, and no dis-
tinction between nerves, tendons, and blood vessels is
found.

In the earliest known surgical text, The Edwin Smith
Papyrus (Fig. 1) [2, 4], three cases of humeral fractures
appear. (Weblinks are available in Appendix 1.)

The papyrus contains 48 cases of wounds and fractures
topographically ordered from the skull to the chest and
upper arm. The papyrus is incomplete and fractures of the
humerus are the only limb fractures dealt with. It is not
known whether the text is a personal record of cases, a
manual for practice, or part of a complete survey of
traumatology. The cases are ordered by anatomic region,
the structures affected (bone, soft tissue, or both), the
severity of the injury, and recommended treatment. Four
different names for fractures are found in the papyrus,
suggesting a differentiated approach to skeletal injuries
[4, 18].

Fig. 1 Columns XII and XIII of The Edwin Smith Papyrus are
shown. (Courtesy of The New York Academy of Medicine Library,
New York, NY.)
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Case thirty-six, “A broken upper arm,” deals with the
diagnosis, reduction, and bandaging of a fracture of the
humerus. The prognosis of the injury is considered to be
favorable. Reduction by traction is recommended: “Then
you lay him out, with something folded between his
shoulder blades. You have to pull his arms to lengthen his
upper arms, until that break falls into its place” [2].

The same procedure of reduction is recommended for
fractures of the clavicle. After reduction, the fractured
humerus is bandaged with two strips of cloth with alum.
The bandage is changed every day and honey is applied
until recovery.

Case thirty-seven, “A broken upper arm with a
wound,” deals with a compound fracture of the humerus.
Two kinds of injuries are distinguished according to the
depth of the lesion. The examination of the injury is done
with the fingers in the wound. The case introduces the
technical term nekhebkheb referring to a movement of the
fracture under the fingers of the physician, which has
been translated to “wiggling” [2] or “crepitating” [4]. If
the wound is only superficial, two strips of cloth with
alum, oil, and honey are applied. If bone penetrates the
soft tissue and blood is issuing from the wound, the
prognosis is considered hopeless and no treatment can be
provided.

Case thirty-eight, “A fractured upper arm,” is the
shortest of the entire papyrus. It deals with a simple frac-
ture of the humerus with lateral soft tissue swelling but
without shortening. The prognosis of this injury is con-
sidered favorable. Again the patient should be bandaged
with cloth, alum, and honey.

The considerations on compound fractures point toward
mechanisms of injury other than those known in ortho-
paedic practice today. Warfare activities and major
building projects involving tools and weapons of copper
and stone may have inflicted injuries with excessive soft
tissue damage. Case forty-seven, “A gaping wound above
the shoulder blade,” supports this assumption and points
toward the risk of wounds of the shoulder becoming
inflamed. Several ancient authors, including later Greek-
Roman authors, explicitly deal with compound fractures of
the humerus, suggesting these lesions were a major concern
during antiquity.

Skeletal material from Ancient Egypt generally has a
high standard of preservation, and several healed fractures
of the humerus have been found (Fig.?2) [3, 17, 28].
However, the results of the recommended treatments have
not been documented, as no humeral fractures with ban-
dages in situ have been found. Findings of fractured
forearms with splints in situ [26] and postmortem splint-
ing [27] may serve to illustrate the bandaging and
splinting technique recommended in The Edwin Smith
Papyrus.
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Fig. 2A-C (A) A proximal fracture of the left humerus (posterior
view) is shown, which healed with considerable displacement. The
humerus is from a young woman found in Egyptian Nubia in the first
or middle part of New Kingdom (circa 1539-1075 BC). (Courtesy of
Laboratory of Biological Anthropology, University of Copenhagen.
Photograph by K. Stub. Reprinted with permission.) (B) A proximal
fracture of the right humerus (lateral view) is shown, which healed
with angular and rotational displacement. The humerus, from a young
woman, is shortened approximately 2 cm and was found in Egyptian

Greek-Roman Antiquity
The Hippocratic Corpus (circa 440-340 BC)

The Hippocratic Corpus is a collection of about 70 works
in Greek dealing with most aspects of medicine. (Weblinks
are available in Appendix 1.) Some of the works have been
attributed to the historic Hippocrates [circa 460-377 BC],
but the question of authorship remains controversial. The
Hippocratic Corpus was first compiled at the famous
library Museion in Alexandria in approximately 250 BC.

The Hippocratic method of reduction of glenohumeral
dislocations is known to most physicians. However, the
Hippocratic approach to fractures of the humerus in De
Fracturis (written circa 415 BC) [13] has not been studied
since the early nineteenth century. The author distinguishes
prognostically between proximal and distal fractures of the
humerus: “Sometimes the actual head of the humerus is
fractured at the epiphysis, but this, though apparently a
very grave lesion, is much milder than injuries of the elbow
joint” (De Fracturis, XLVI).

Nubia during the first or middle part of New Kingdom (circa 1539—
1075 BC). (Courtesy of Laboratory of Biological Anthropology,
University of Copenhagen. Photograph by K. Stub. Reprinted with
permission.) (C) Anteroposterior and lateral radiographs of a right
humerus with healed fractures of the shaft and proximal part of the
humerus found in Qau (circa 1400 BC) are shown. (Reprinted from
Bourke JB. Trauma and degenerative diseases in ancient Egypt and
Nubia. J Hum Evol. 1972;1:225-232 [3], with permission from
Elsevier.)

The Hippocratic mode of reduction for fractures of the
humerus (De Fracturis, VIII) has been interpreted and
illustrated in later surgical texts (Fig. 3): The patient is
seated on a high stool with a hanging rod in the armpit so
he can hardly sit. The patient’s elbow is flexed with a scarf
with heavy weights under the forearm extending the upper
arm. The physician then reduces the fracture manually.
After reduction, bandages of linen are applied with the
head of the bandages on the fracture. The bandages are
soaked in cerate, an ointment of oil or fat mixed with wax
or resin. The bandages should be changed every third day
and replaced with increasing pressure. Stable fixation of the
fracture may have been maintained by the bandages soaked
in cerate [16]. On the seventh or ninth day, the bandage is
removed and the upper arm is washed in hot water. The
bandage is reapplied and splints are added. A strict diet is
prescribed and the fracture is expected to heal within
40 days. The author is aware of the risk of varus dis-
placement: “...humerus is naturally convex outwards, and
is therefore apt to get distorted in this direction when
improperly treated” (De Fracturis, VIII). In such cases, the
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Fig. 3A-B Interpretations of the
Hippocratic mode of reduction for
fractures of the humerus (De
Fracturis, VIII) [10] are shown.
(Reprinted from (A) Primatice
(1504-1570) [23], with permis-
sion from Bibliothéque national
de France, Paris, France), and (B)
Joannis Scultetus (1595-1645)
[24]. (With permission from the
John Martin Rare Book Room,
University of Iowa, Iowa City,
1A)

humerus should be fixed with bands to the chest in valgus
position after applying many-folded compresses under the
elbow.

Compound fractures of the humerus are described as
having a poor prognosis although methods of reduction and
removal of sequestra are described. Compound fractures of
the humerus are distinguished prognostically according to
whether the bone protrudes on the inner or the outer side of
upper arm: “...many important blood vessels stretch along
the inner side, and lesions of some of them are fatal; there
are also some on the outside, but fewer” (De Fracturis,
XXXV).

The Alexandrian School of Medicine (third century BC)

Oribasius [AD 325-397] was a Byzantine medical writer
and compiler born in Pergamon (in what is now the
northwest part of Anatolia or the Asian portion of modern
Turkey). He was a physician to Julian the Apostate
Emperor and studied medicine in Alexandria. He was a
mediator of earlier medical writings not found elsewhere.
Only 25 of the approximately 70 original books in Oribasii
Collectiones Medicae have survived.

No primary sources survived the great fires of the
Alexandrian library Museion, and The Alexandrian School
of Medicine is mainly known through later Roman com-
pilers. Thus, Oribasius refers to an Alexandrian discussion
on the treatment of shoulder dislocations complicated by a
fracture of the humerus. According to Oribasius, Pasicrates
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recommended setting the joint first while Heliodorus
emphasized initial reduction of the fracture. Aristion
treated both injuries at the same time by placing a wedge in
the patient’s armpit to keep the humeral head in position

when reducing the fracture. Oribasius recommended
reducing the dislocation before setting the fracture (Ori-
basii Collectiones Medicae, XLIX) [9, 20]. In De
Machinamentis, Oribasius recommended using the Hippo-
cratic bench scamnum for reduction of fractures and
dislocations of the shoulder and upper arm (Fig. 4).

Celsus (25 BC-AD 50)

Celsus was a Roman compiler. His medical writings in
Latin are collected in eight books entitled De Medicina [5,
6]. They are the only surviving part of a large encyclopedia
also dealing with agriculture, law, rhetoric, philosophy, and
military arts. De Medicina was first printed in 1478 and had
a major impact on medical writing and practice from
Roman antiquity until the late nineteenth century. (Web-
links are available in Appendix 1.) It is the first surviving
medical text written in Latin. Book VIII deals with frac-
tures and dislocations, expanding on the Hippocratic
approach. The description of the four cardinal signs of
inflammation usually is attributed to Celsus.

Celsus distinguished between shaft fractures, proximal
fractures, and distal fractures according to prognosis and
treatment recommendations: “...there is least danger when
the middle of the bone is fractured. The nearer the fracture
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Fig. 4 An illustration of Oribasius’ mode of reduction for humeral
fractures and glenohumeral dislocation using the Hippocratic bench,
scamnum, is shown. (Reprinted from Vidius [29] and Brockbank W.
The man who was Vidius. Ann R Coll Surg Engl. 1956;19:269-295,
with permission from the Royal College of Surgeons of England,
London, UK.)

is to either the upper or the lower end the worse it is; for
they are at once more painful and more difficult to treat”
(De Medicina, VIII, 10).

Celsus described various fracture configurations,
including transverse-, oblique-, and multifragmented frac-
tures. He mentioned displacement of oblique fractures with
abbreviation and described the sensation of crepitus: “If
the fragments are in contact, they make a sound when
moved and produce a stabbing sensation...” (De Medicina,
VIII, 10).

According to Celsus, fractures of the humerus should be
reduced immediately to prevent inflammation. The reduc-
tion is successful if the pain disappears and the arms
become equal in length. The Hippocratic method of
reduction is followed except for the use of bandage loops
for extension (De Medicina, VIII, 10). As in Corpus
Hippocraticum, Celsus prescribed successive application of
bandages at the seventh or ninth day followed by splinting.
When the proximal part of the humerus is broken, the

bandages should be longer than if the shaft or distal part is
broken. If the fracture is close to the shoulder, the skin
should be fomented with hot water and wine and oil should
be dropped on it. To prevent gangrene, Celsus recom-
mended making the turns of the bandage numerous rather
than tight. If the fracture is not in position, it could be
reduced again on the seventh or ninth day. The splints
should be tightened every third day and used for %4 of the
time of healing (40 days in total). Celsus differed from
Hippocrates in using six bandages instead of three; he
applied larger pieces of linen and soaked it with wine and
oil instead of cerate.

Galen (AD 129 to circa 215)

Galen was Greek physician and medical writer born in
Pergamon. He traveled and studied in Greece and Egypt
and was physician to the Emperor Marcus Aurelius. His
anatomic works include descriptions of the spinal cord and
the cranial nerves. Galen had access to fractures, disloca-
tions, and wounds as physician to the gladiators. His
experience as a surgeon is debated. Only approximately 20
of Galen’s medical works survived the great fires of the
Alexandrian library and they have been preserved through
Arab translations. The surviving Galenic texts were col-
lected and translated into Latin in 1821 to 1830 [10].
Galenism remained highly influential until the nineteenth
century.

The ancient authors seem to have been quite familiar
with bone anatomy. There is evidence that Galen spent at
least 4 years in Alexandria where human dissections were
practiced [19]: “For whom cannot succeed [in going to
Alexandria] it is, however, not impossible to get access to
human bones. At least, I have very often seen human bones
owing to the dilapidation of graves or memorials” (Opera
Omnia, 11, 221-2 K, translated by K. Jungersen) [10]. Other
sources for studies of human bone anatomy may have
included casualties in battlefields and victims from occu-
pational accidents. An accurate description of the humerus
is found in Galen’s De ossibus ad tirones (circa AD 180):
“The humerus, the largest bone except for the femur,
articulates at both ends. At the shoulder end it has an
epiphysis with a very large head on a small neck. A broad
fossa in the front divides the entire head into two con-
dyles...the humerus is bowed, yet not sharply and even not
uniformly; because it is convex anteriorly and outwardly
and concave in the reverse” (De ossibus ad tirones, 16,
translated by K. Jungersen).

Comments on the Hippocratic approach can be found in
several Greek and Roman surgical texts. In Galen’s In
Hippocratis librum de fracturis commentarii, a detailed
account of the Hippocratic approach is given, including
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Fig. SA-B (A) The spica sim-
plex is recommended by Galen in
De Fasciis (Opera Omnia, XVIII
A, 768-827) [10] after reduction
of proximal humeral fractures,
shoulder dislocations, and frac-
tures of the clavicle. (Reprinted
from Galen [10], with permission
from Bibliothéque national de
France, Paris, France.) (B) By
application of an additional ban-
dage around the breast after
placing compresses under the
elbow, a valgus pressure can be
obtained. (Reprinted from Prima-
tice [23], with permission from
Bibliothéque national de France,
Paris, France.)

instructions on how to restore “the natural configuration”
of the humerus, reduce the fractured humerus by extension,
bring together the broken bones, keep the reduction, and
apply the bandage (Opera Omnia, XVIII B, 418-431).

In De fasciis (Opera Omnia, XVIII A, 768-827), Galen
described application of bandages after reduction. The
preferred bandage for fractures of the humeral neck, and
for shoulder dislocations and fractures of the clavicle, is the
spica simplex (Fig.5). Galen followed Hippocrates in
applying splints on the seventh or ninth day postinjury
when the muscles were tiny and weak.

Paul of Aegina (circa AD 625-690)

Paul of Aegina (Aegina being one of the Saronic Islands of
Greece) was a Byzantine physician and medical writer. He
compiled the medical knowledge at his time in the ency-
clopedia Epitome medicae libri septem [21, 22]. (Weblinks
are available in Appendix 1.) Surgical matters were dis-
cussed in the sixth book. Epitome was translated into
Arabic in the ninth century and was widely used by Arab
and Western physicians throughout the Middle Ages and
the Renaissance. The first printed version appeared in
1528. An English translation was published in 1844 to
1847. Paul of Aegina contributed to the spread of the
Galenic influence.

In Epitome, Paul of Aegina commented on the Hippo-
cratic approach to fractures. He classified traumatic
fractures into transverse fractures, longitudinal fractures,
comminuted fractures, and fractures at one part straight and
at its extremity lunated (Epitome, VI, 89).

The reduction of proximal humeral fractures was made
by extension and counterextension with a thong in the
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armpit pulled by an assistant. Paul recommended applica-
tion of six bandages in proximal fractures of the humerus.
After applying cerate on the skin, the first bandage should
take in the acromion, scapula, and sternum. The second
bandage is to extend to the elbow and revert to the upper
part of the humerus. The bandages are secured by linen
with cerate. The next bandages are applied in contrary
directions to each other. The chest should be moderately
bound with the arm. Opposed to the Hippocratic approach,
Paul prescribed immediate application of splints. Com-
presses folded three times and dipped in oil are applied
before application of splints. Paul emphasized the impor-
tance of avoiding splinting over the shoulder and to counter
ulcers and inflammation attributable to excessive splinting
on the inner side of the humerus. The splints should be
smooth, even, concave, and somewhat shorter than the
length of the bandages. In case of inflammation, a spare
diet was recommended and the patient should lie until
callus was formed (Epitome, VI, 99). In fracture-disloca-
tions, Paul recommended extension and manual reduction
as in simple fractures (Epitome, VI, 122).

Discussion

The exact diagnosis and localization of injuries of the
shoulder and upper arm remain an open question in pre-
radiographic sources. The interpretation of pathoanatomic
descriptions into modern scientific terms like proximal
fracture, shaft fracture, distal fracture, glenohumeral dis-
location, or fracture-dislocation should be made cautiously.
Disfigurations of the shoulder and upper arm are compat-
ible with several pathologic conditions in the region, and
some authors might have classified any condition with an
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altered surface anatomy of the shoulder as a fracture.
Interpretations of reported patterns of fracture anatomy
also should be made cautiously.

The described reduction maneuvers may have had an
effect on several traumatic conditions: proximal humeral
fractures, humeral shaft fractures, distal humeral fractures,
glenohumeral dislocations, fracture-dislocations, and even
fractures or dislocations of the clavicle. The question
regarding the exact composition and application of bandages
for humeral fractures remains unanswered, as no fractured
humeral bones with bandages in situ have been found.

Long-term results of orthopaedic treatments were not
systematically recorded until the late eighteenth century
when pathoanatomic findings from autopsy began to be
compared with clinical observations. Among the pioneers
in bone pathology were Pierre-Joseph Desault (1744—1795)
[8] and Astley Cooper (1768—1841) [7].

Several ancient authors were aware of the risk of iat-
rogenic damage during reduction and bandaging of
humeral fractures. In De Fracturis, XXVI [13], the author
refers to “...cases of fracture which are at first without
wound, but where one occurs during treatment either
through too great compression by bandages or the pressure
of a splint or some other causes.” According to Celsus, “it
is better to make the turns of the bandage numerous rather
than tight, for a part which is constricted is damaged and
disposed to gangrene...” (De Medicina, VIII, 10) [5, 6].
According to Paul of Aegina, the practitioner should take
care “...that the splints do not come in contact with a joint
and being more particularly careful of the inner part of the
joint, for there they sometimes occasion ulcers and
inflammations of tendons” (Epitome, VI, 99) [21, 22].

Finally, it is not known if the written sources reflect
common ancient practice or were accessible to the learned
elite only. It was not uncommon among ancient authors to
describe ingenious procedures never performed [14].
However, many procedures undoubtedly were performed
by various sorts of practitioners that were either never
described or the descriptions lost. It is plausible some of
these approaches were successful in restoring function.
Although the written sources do not attest to the actual use
of the procedures and mechanical devices described, they
document a diversity of approaches to diagnosis, reduction,
and bandaging of humeral fractures considered by learned
physicians in Ancient Egypt, Greece, and Rome. Future
comparative studies of written sources and human remains
may elucidate the actual ancient management of humeral
fractures.
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Appendix 1. Weblinks to Texts

1. The full-text version of Breasted’s translation (1930)
of Edwin Smith Papyrus is available at: http://www.
touregypt.net/edwinsmithsurgical.htm or http://web.
archive.org/web/20040404135933/www.eoa.org.eg/ed
wintxt.htm (Last updated March 2004)

2. The full text version of Francis Adams’ translation of
Hippocrates’ ‘On fractures’ is available at http://www.
greektexts.com/library/Hippocrates/On_Fractures/eng/
index.html

3. Celsus’ ‘De Medicina’ in Spencer’s translation from
1935 is available at http://penelope.uchicago.edu/Tha
yer/E/Roman/Texts/Celsus/8*.html

4. Paul of Aegina’s ‘Epitome’ in Francis Adams’ trans-
lation from 1844-7 can be downloaded in facsimile
from: http://web2.bium.univ-paris5.fr/livanc/?p=465&
cote=37321x02&do=page

References

1. Agarwal SC, Grynpas MD. Bone quantity and quality in past
populations. Anat Rec. 1996;246:423-432.

2. Allen JP. The Art of Medicine in Ancient Egypt. New York, NY:
The Metropolitan Museum of Art; 2005.

3. Bourke JB. Trauma and degenerative diseases in ancient Egypt
and Nubia. J Hum Evol. 1972;1:225-232.

4. Breasted JH. The Edwin Smith Surgical Papyrus: Published in
Facsimile and Hieroglyphic Transliteration with Translation and
Commentary in Two Volumes. Chicago, IL: The University of
Chicago Press; 1930.

5. Celsus. De Medicina. WG Spencer, trans-ed. Cambridge, MA:
Harvard University Press; 1938.

6. Celsus. De Medicina. WG Spencer, trans-ed. Available at: http://
penelope.uchicago.edu/Thayer/E/Roman/Texts/Celsus/8*.html.
Accessed July 30, 2008.

7. Cooper A. On the dislocation of the os humeri upon the dorsum
scapulae, and upon fractures near the shoulder joint. Guy’s
Hospital Reports. 1839;1V:265-284.

8. Desault PJ. A Treatise on Fractures, Luxations, and Other
Affections of the Bone. Caldwell C, trans. Philadelphia, PA: Fry
and Kammerer; 1805.

9. Faust B. De machinamentis ab antiquis medicis ad repositionem
articulorum  luxatorum adhibitis (dissertation). Greifswald,
Germany: University of Greifswald; 1912.

10. Galenus. Claudii Galeni Opera Omnia. Kiihn CG, ed. Leipzig,
Germany: C. Knobloch; 1821-1830.

11. Gordon AH, Schwabe CW. The Quick and the Dead. Leiden, The
Netherlands: Styx/Koninklijke Brill NV; 2004.

12. Grapow H. Anatomie und Physiologie. Berlin, Germany: Ak-
ademie Verlag; 1954.

13. Hippocrates. On Fractures. Withington ET, trans. Cambridge,
MA: Harvard University Press; 1984.

14. Lawrence G. Surgery (traditional). In Bynum WF, Porter R, eds.
Companion Encyclopedia of the History of Medicine. London,
UK: Routledge; 1993:961.

15. Masali M, Chiarelli B. Demographic data on the remains of
Ancient Egyptians. J Hum Evol. 1972;1:161-167.

@ Springer


http://www.touregypt.net/edwinsmithsurgical.htm
http://www.touregypt.net/edwinsmithsurgical.htm
http://web.archive.org/web/20040404135933/www.eoa.org.eg/edwintxt.htm
http://web.archive.org/web/20040404135933/www.eoa.org.eg/edwintxt.htm
http://web.archive.org/web/20040404135933/www.eoa.org.eg/edwintxt.htm
http://www.greektexts.com/library/Hippocrates/On_Fractures/eng/index.html
http://www.greektexts.com/library/Hippocrates/On_Fractures/eng/index.html
http://www.greektexts.com/library/Hippocrates/On_Fractures/eng/index.html
http://penelope.uchicago.edu/Thayer/E/Roman/Texts/Celsus/8*.html
http://penelope.uchicago.edu/Thayer/E/Roman/Texts/Celsus/8*.html
http://web2.bium.univ-paris5.fr/livanc/?p=465&cote=37321x02&do=page
http://web2.bium.univ-paris5.fr/livanc/?p=465&cote=37321x02&do=page
http://penelope.uchicago.edu/Thayer/E/Roman/Texts/Celsus/8*.html
http://penelope.uchicago.edu/Thayer/E/Roman/Texts/Celsus/8*.html

1914

Brorson

Clinical Orthopaedics and Related Research

16.

17.

18.

19.

20.

21.

22.

Milne JS. The apparatus used by the Greeks and Romans in the
setting of fractures and the reduction of dislocations (Part I).
Interstate Med J. 1909;16:48-60.

Nielsen OV. The Nubian Skeleton Through 4000 Years (dis-
sertation). Copenhagen, Denmark: University of Copenhagen;
1970.

Nunn JF. Ancient Egyptian Medicine. Norman, OK: University of
Oklahoma Press; 1996.

Nutton V. Galen and Egypt. Sudhoffs Arch Z Wissenschaftsgesch
Beih. 1993;32:11-31.

Oribasii. Collectionum Medicarum Religviae. Raeder I, ed.
Leipzig, Germany: B. Teubner; 1928-1933.

Paulus ZAgineta. Epitome medicae libri septem. Adams F, trans.
London, UK: The Sydenham Society; 1844—1847.

Paulus ZAgineta. Epitome medicae libri septem. Adams F, trans.
Available at: http://web2.bium.univ-paris5.fr/livanc/?cote=37321
x02&do=chapitre VI. Accessed July 30, 2008.

@ Springer

23.

24.

25.

26.

217.

28.

29.

30.

Primatice. Collection des chirurgiens grecs avec dessins attribues
au Primatice. Paris, France: Impr. Berthaud Fréres; 1930.
Scultetus J. Armamentarium chirurgicum. Ulm, Germany: B.
Kuhnen; 1655.

Shaw 1. Egyptian Warfare and Weapons. Buckinghamshire, UK:
Shire Publications; 1991.

Smith GE. The most ancient splints. Br Med J. 1908:732-734.
Smith GE. The Royal Mummies. Catalogue general des antiquites
egyptiennes de Musee de Caire. Cairo, Egypt: Service des
Antiquités de I'Egypte; 1912.

Smith GE, Jones FW. The Archaeological Survey of Nubia:
Report for 1907-1908. Cairo, Egypt: Ministry of Finance, Egypt:
Survey Department; 1910.

Vidus Vidius. Chirurgia e graeco in latinum conversa. Paris,
France: P. Galter; 1544.

Walker JH. Studies in Ancient Egyptian Anatomical Terminology.
Warminster, UK: Aris and Phillips; 1996.


http://web2.bium.univ-paris5.fr/livanc/?cote=37321x02&do=chapitre
http://web2.bium.univ-paris5.fr/livanc/?cote=37321x02&do=chapitre

	Management of Fractures of the Humerus in Ancient Egypt, Greece, and Rome: An Historical Review
	Abstract
	Introduction
	Ancient Egypt
	The Edwin Smith Papyrus (copied circa 1600 BC)

	Greek-Roman Antiquity
	The Hippocratic Corpus (circa 440-340 BC)
	The Alexandrian School of Medicine (third century BC)
	Celsus (25 BC-AD 50)
	Galen (AD 129 to circa 215)
	Paul of Aegina (circa AD 625-690)

	Discussion
	Acknowledgments
	Appendix 1. Weblinks to Texts
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


